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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02254

REPLY TO

ATTENTION OF:

NEDED

IR 1 0 1931

Honorable William A. O'Neill
Governor of the State of Connecticut

State Capitol
Hartford, Connecticut 06115

Dear Governor O'Neill:

Inclosed is a copy of the Whist Pond Dam (CT-00102) Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connecticut.
In addition, a copy of the report has also been furnished the owner,
Torrington Water Company, Richard D. Calhoun, President, 110 Prospect
Street, Torrington, Connecticut 06790.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Protection for your cooperation In carryinp, out this
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NATIONAL DAM INSPECTIGN PROGRAM
PHASE I INSPECTION REPORT

IDENTIFICATION NO: CT 00102

NAME OF DAM: Whist Pond Dam

TOWN: Goshen-Torrington

COUNTY AND STATE: Litchfield County, Connecticut

STREAM: Drake Pond Brook

DATE OF INSPECTION: November 17, 1980

BRIEF ASSESSMENT

The Whist Pond Dam consists of an earth embankment with a maximum

height of 9 feet, and a total length of 1,100 feet including a 17.7

foot long overflow spillway located at the right end of the dam. The

outlet works consist of a 12-inch cast iron low level diversion outlet

pipe through the dam, controlled by a downstream gate valve.

The dam impounds Whist Pond, a storage reservoir for public water

supply for the Torrington Water Company.

Based on the visual inspection and a review of all available per-

tinent data, the dam is judged to be in fair condition. The future

integrity of the dam can be affected by continued slumping of the rip-

rap, roots through the embankment, continued deterioration of the spill-

way weir and training walls, the lack of a defined spillway discharqe

channel, and the downstream location of the low level diversion outlet

valve.

Based on the Corps of Engineers' Recommended Guidelines for Safety

Inspection of Dams, the dam is classified as "Small" in size with a



"Significant" hazard potential. A Test Flood equal to the 100-Year

Flood was selected in accordance with the Corps of Engineers' Guide-

lines. The calculated Test Flood inflow of 175 cfs results in a routed

outflow of 65 cfs and 0.4 feet of freeboard.

The spillway has a capacity of 100 cfs and is capable of dis-

charging 154 percent of the Test Flood routed outflow.

It is recommended that the owner enqaqe the services of a qual-

ified, registered engineer experienced in the desiqn of dams to inves-

tigate the slumping riprap and freeboard requirements, the condition

of the spillway weir and training walls, and the means to provide an

upstream gate on the low level diversion outlet pipe. In addition,

the following should be done: trees cleared from the area downstream

of the dam, a program of annual technical inspections instituted, an

Operations and Maintenance Manual prepared, and a formal warning sys-

tem put into effect.

The owner should implement the recommendations as described herein

and in greater detail in Section 7 within one year after receipt of

this Phase I Inspection Report.

Ronald G. itke, P.E. Roald Haestad

Project Engineer President

4,4
#a, o 03 to .,.....

$5 

9

iiiPE

~ SINAL ~t' ~ CO~ye



This Phase I Inspection Report on Whist Pond Dam

has been reviewed by the undersigned Review Board members. In our

opinion, the reported findings, conclusions, and recommendations are
consistent with the Recomended Guidelines for Safety Inspection of

Dame, and with good engineering Judgment and practice, and is hereby
submitted for approval.

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD DIB 0OO MME
Water Control Branch
Engineering Division

ARAMAST MAHTESIAN, CHAIRMAN

Geotechnical Enqineering Branch
Engineering Division

APPROVAL RECOMMENDED:

Chief, Engineering Division



PREFACE

This report is prepared under guidance contained in the

Recommended Guidelines for Safety Inspection of Dams, for Phase I

Investigations. Copies of these guidelines may be obtained from

the Office of Chief of Engineers, Washington, D.C. 20314. The

purpose of a Phase I Investigation is to identify expeditiously

those dams which may pose hazards to human life or property. The

assessment of the general condition of the dam is based upon

available data and visual inspections. Detailed investigation,

and analyses involving topographic mapping, subsurface investi-

gations, testing, and detailed computational evaluations are beyond

the scope of a Phase I Investigation; however, the investigation is

intended to identify any need for such studies.

In reviewing this report, it should be realized that the

reported condition of the dam is based on observations of field

conditions at the time of inspection along with data available to

the inspection team. In cases where the reservoir was lowered or

drained prior to inspection, such action, while improving the

stability and safety of the dam, removes the normal load on the

structure and may obscure certain conditions which might otherwise

be detectable if inspected under the normal operating environment

of the structure.

It is important to note that the condition of a dam depends

on numerous and constantly changing internal and external conditions,

and is evolutionary in nature. It would be incorrect to assume that

the present condition of the dam will continue to represent the

v



condition of the dam at some point in the future. Only through

continued care and inspection can there be any chance that unsafe

conditions be detected.

Phase I Inspections are not intended to provide detailed

hydrologic and hydraulic analyses. In accordance with the estab-

lished Guidelines, the Spillway Test Flood is based on the estimated

"Probable Maximum Flood" for the region (greatest reasonably possible

storm runoff), or fractions thereof. Because of the magnitude and

rarity of such a storm event, a finding that a spillway will not

pass the test flood should not be interpreted as necessarily

posing a highly inadequate condition. The test flood provides a

measure of relative spillway capacity and serves as an aide in

determining the need for more detailed hydrologic and hydraulic

studies, considering the size of the darn, its general condition

and the downstream damage potential.

The Phase I Investigation does not include an assessment of

the need for fences, gates, no-trespassing signs, repairs to

existing fences and railings and other items which may be needed

to minimize trespass and provide greater security for the facility

and safety of the public. An evaluation of the project for com-

pliance with OSHA rules and regulations is also excluded.

viL~m
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NATIONAL DAM INSPECTION Fk[PDCPAM

PHASE I INSPECTION REPDRT

WHIST POND DAM

PROJECT INFORMATION

SECTION I

1.1 General

a. Authority

Public Law 92-367, August 8, 1972, authorized the Secretary

of the Army, through the Corps of Engineers, to initiate a National

Program of Dam Inspection throughout the United States. The New

England Division of the Corps of Engineers has been assigned the

responsibility of supervising the inspection of dams within the

New England Region. Roald Haestad, Inc., has been retained by the

New England Division to inspect and report on selected dams in the

State of Connecticut. Authorization and notice to proceed were

issued to Roald Haestad, Inc. under a letter of October 28, 1980,

from William E. Hodgson, Jr., Colonel, Corps of Engineers. Contract

No. DACW33-81-C-0005 has been assigned by the Corps of Engineers

for this work.

b. Purpose of Inspection

The purposes of the program are to:

1. Perform technical inspection and evaluation of non-

federal dams to identify conditions requiring correction

in a timely manner by non-federal interest.

2. Encourage and prepare the States to quickly initiate

effective dam inspection programs for non-federal dams.

3. To update, verify and complete the National Invcntory

of Dams.

l I .. ..- 1-

I -. "



1.2 Description of Project

a. Location

The Whist Pond Dam is located on Drake Pond Brook, a trib-

utary to the West Branch of the Naugatuck River, just south of Brandy

Hill Road, on the City Boundary between Torrington and Goshen, Connec-

ticut. The dam is shown on the West Torrington Quadrangle Map having

coordinates of latitude N 41051.1 ' and longitude W 73011.0 '.

b. Description of Dam and Appurtenances

The dam consists of an earth embankment with a maximum height

of 9 feet, upstream and downstream slopes which vary from about 2 to

3 horizontal to 1 vertical and a total length of 1,100 feet including

a 17.7 foot long overflow spillway located at the right end of the dam.

The dam has two sections which meet at approximately a 900 angle. The

section of the dam to the right of the angle has a top width of about

8 feet, an average height of about 8 feet, and a length of 425 feet.

The section to the left of the angle has a top width of about 6 feet,

an average height of approximately 4 feet, and a length of 675 feet.

The upstream slope of the dam is protected by a layer of riprap and

the downstream slope is grassed. At the 900 angle there is an access

road with stone masonry retaining walls from the downstream toe to the

crest of the dam.

The spillway consists of a stone masonry overflow section

with concrete training walls upstream and stone masonry training walls

downstream. The top of the dam is 1.5 feet above the spillway level.

The outlet works are located near the center of the right sec-

tion of the dam. The outlet works consist of a 12-inch cast iron

-2-



low level diversion out let through the earth ombankment which , i :-

charges into Nickel Mine Brook approximately 3,500 feet from the dam.

The outlet is controlled by a manually operated gate located in

a valve shed at the downstream toe of the dam.

c. Size Classification - "Small"

Acccording to the Corps of Enqineers' Recommended Guidelines

for Safety Inspection of Dams, the dam is classified as "Small" in

size if the height is between 25 feet and 40 feet or if the dam impounds

between 50 Acre-Feet and 1,000 Acre-Feet. The dam has a maximum height

of 9 feet and a maximum storage capacity impounded by the dam (not in-

cluding natural lake storage) of 260 Acre-Feet. Therefore, the dam

is classified as "Small" in size based upon a maximum storage capacity

of 260 Acre-Feet.

d. Hazard Classification - "Significant"

Based on the Corps of Engineers' Recommended Guidelines for

Safety Inspection of Dams, the hazard classification of the dam is

"Significant". A dam failure analysis indicates that a house trailer

located at the confluence of the Drake Pond Brook and the West Branch

of the Naugatuck River would be flooded to a depth of I to 3 feet,

possibly resultinq in the loss of a few lives and causing downstream

property damage. Pre-failure flow is confined within the streambed.

e. Ownership

Torrington Water Company
Richard D. Calhoun, President
110 Prospect Street
Torrington, Connecticut 06790
(203) 489-4149

f. Operator

William Jones
Torrington Water Company
110 Prospect Street
Torrington, Connecticut 06710
(203) 489-4149

-3-
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g. Purpose of the Dam

The Whist Pond Dam impounds Whist Pond, a storage reservoir

for public water supply.

h. Design and Construction History

The dam was constructed around 1900. No information was

available on the design or construction of the dam. The spillway

training walls were repaired by the Torrington Water Company in

1975.

i. Normal Operational Procedures

The gate on the low level diversion outlet is normally

left closed. During dry years the gate is opened to allow water

to flow to downstream distribution reservoirs.

-4-



1.3 Pertinent Data

a. Drainage Area

The drainage area consists of 0.23 square miles of "iollini: w , :
with no develomunt. Another 0.40 souarc miles of i;imilar t ,irli:. I;
through a diversion chann-1 with a maximum capacity of 4) cfs.

b. Discharge at Damsite

Discharge at the damsite is ov(.r a 17.7 foot 1 < ''.rf] > : .]l .:
inch cast iron low le:vel diversion outIet di %,(tt w , tt.l i 1('';i yt ; t,
Brook when required to supplement flow during dry ,tars.

1. Outlet Works (conduits) Size: 12-inch

Invert Elevation: AI: roximitely 11]2.5

Discharge Capacity: 2 cfs 7 Pool El. 1196.5

2. Maximum Known Flood at Damsite: Unknown

3. Ungated Spillway Capacity
at Top of Dam: 100 rfs
Elevation: 1196.5

4. Ungated Spillway Capacity
at Test Flood Elevation: , _

Elevation: 1190.1

5. Gated Spillway Capacity
at Normal Pool Elevation: N/A

Elevation:

6. Gated Spillway Capacity
at Test Flood Elevation: N/A
Elevation:

7. Total Spillway Capacity
at Test Flood Elevation: 65 cfs

Elevation: 1196.1

8. Total Project Discharge
at Top of Dam: 100 cfs

Elevation: 1196.5

9. Total Project Discharge
at Test Flood Elevation: 65 cfs

Elevation: 1196.1

-5-



c. Elevation - Feet Above Mean Sea Level (NGVD)

1. Streambed at Toe of Dam: 1187

2. Bottom of Cutoff: Unkn~own

3. Maximum Tailwater: N/A

4. Normal Pool: 1195.0

5. Full Flood Control Pool: N/A

6. Spillway Crest: 1195.

7. Design Surcharge - Original Design: Unknown

8. Top of Dam: 1196.5

9. Test Flood Surcharge: 1196.1

d. Reservoir - Length in Feet

1. Normal Pool: 1800 feet

2. Flood Control Pool: N/A

3. Spillwav Crest Pool: 1800 feet

4. Top of Dam: 2000 feet

5. Test Flood Pool: 1900 feet

e. Storage - Acre-feet

1. Normal Pool: 400 Acre-Feet *

2. Flood Control Pool: N/A

3. Spillway Crest Pool: 400 Acre-Feet*

4. Top of Dam: 460 Acre-Feet *

5. Test Flood Pool: 445 Acrs-Feet*

f. Reservoir Surface - Acres

1. Normal Pool: 39.5 acres

2. Flood-Control Pool: N/A

3. Spillway Crest: 39.5 acres

4. Test Flood Pool: 40.9 acres

5. Top of Dam: 45.9 acres

1. *Including e timated 200 Acre-Feet, natural lake rtorage.

-6-



g. Dam

1. Type: Earth Embankment

2. Length: ii00 feet

3. Height: Maximum 9 feet

4. Top Width: 8 feet right section; 6 feet left section

5. Side Slopes: Vary from 2 - 3 horizontal to 1 vertical

6. Zoning: Unknown

7. Impervious Core: Unknown

8. Cutoff: Unknown

9. Grout Curtain: Unknown

10. Other:

h. Diversion and Regulating Tunnel -N/A

-7-



Spillway

1. Type: Stone Masonry Overf low

2. Length of eir: 17.7 flet

3. Crest Elevation
with Flash Boards: N/A
without Flash Boards: 1195

4. Gates: N/A

5. Upstream Channel: Linud with cobbles and cravel

6. Downstream Channel: Unlined - Overarown with brush and tz,

7. General: No defined duwstruam channel

j. Regulating Outlets

1. Invert: Aproximately 1182.5

2. Size: 12-inch

3. Description: Cast iron low level diversion outlet

4. Control Mechanism: Manually operated downstream gate valve

5. Other: Outlet discharges to Nickel Mine Brook
approximately 3,500 feet from dam. Ca-
pacity reported to be approximately 2 cfs.

-8- I



P]I

ENGINEERING DATA

SECTION 2

2.1 [)esiqn Data

There was no des iqn ja t a a va i 1 a r- for r view

2.2 CDst rict ion Dta

'I le-e was no co r ut- i.fl "7rt) :\J, ] i t'1( :-r :cv\cw. It ';'aI -

reported that the ian was constructed around 1900 to increase the

storaqe capacity of al) existing natural lake. Repairs were made

to the upstream traininq walls in 1975 )y the Torrington rater

Company. It was reported that new concrete walls were poured against

and over the existinq walls.

2.3 Operation Data

Water levels have been recorded at least weekly since 1973.

Information concerninq maximum water levels was not available.

2.4 Evaluation of Data

a. Availability

Design or construction data was not available from the State

of Connecticut Department of Environmental Protection or the Torrington

Water Company, the owner of the dam.

b. Adequacy

As no desiqn or construction information was available,

the assessment of the condition of the dam was based on the visual

inspection, past performance history, and hydrologic and hydraulic

calculations performed for this Report.

-9-



VI UAL INSPECT ION

SECTION 3

3. 1 Findings

a. General

The visual inspection of the dam was conducted on .,vcme, 17,

1980. .r.t the time of inspection the water level .'as auprxi{:telv

11 feet below the top of the dam, and approxiji,t ly 3 fct >lo,

upstream toe of the dam.

Whist Pond Dam consists of an "L' shaped earth c:Qankr<>:

with an overflow spillway located at the right end of the dar, ai: d

outlet works located near the center of the right portion cf t;.(

dam, Photo 1.

The general condition of the dam at the time of ins pecti:.

was fair.

b. Dam

The upstream slope of the dam is protected by a layer cf

4 to 12 inch riprap, Photo 2. In several areas the ripra: appear

to have slumped approximately 12 inches, Photo 3, possi,.,

the lack of filter or bedding material between the ripra:) and the

embankment. The slumping is most pronounced near the left end of

the dam, Photo 4, where the slumping has cut into the crest.

The crest of the dam is generally level and covered with

grass, Photos 1 and 4. There is a foot path at approximately the

center line of the crest along the entire length of the dam. Tree

roots were observed at several locations along the crest of the

dam, Photo 5, and appear to originate from trees located downstream

of the embankment, Photo 4.

4 ~-10-



and 4. Several rot1Ls ( Iie to 2t Ow iQ 4. -l, j rjin ,nt were , , _A

de,..,mo:t ream cl oDne

The as ownStric,,In of thle lft ort 1:-, f >. M

slight Iv wet as the re.mq It of ooniir~ctwaler in .1. 5 (- 1 -t

Io )n w', te r till-o i t I ja!! t e ,dan. ) ..Io I- :. : -

tien of the dam there was a sna i I wet area ,-i (v: 0:f :"-\v :

pond inq in the s,-I r rolnr I i nq a rca

c. Anourtenant Stct ures

The appurtenant structures cons ist of the cver-: !ow twllwv

and the out let works

OverT low Soil Iwy

The overflow soi liway consists of a stone masonry, wer ".,

concrete training walls upstream annd stone masonrv trainina ..alls

downstream, Photos 6 and 7. The riqht traininq wall is cracked n

displaced approximately 5/8 inch at the top of the wall, Photo 8.

The left concrete train inq wali app(,,Ire to he in Ccod mend it ion.

The concrete training walls appeared to have :)een pourel. )ver exi: t-

inq stone masonry traininq walls. The downstream stone masonry

training walls show some siqns of deterioration, Photo 7.

The overflow weir is constructed of a dry stone masonry

wall with 4.5 foot wide cap stones. There are voids between the

stonework and under the cap stones of the wall, Photo 9.

Outlet Works

The outlet works consist of a 12-inch diameter cast iron low

level diversion outlet throuqh the dam controlled by a manually oper-

ated downstream qate that is reported to be operable. The gate is

housed in a wooden buildinq at the downstream toe. The bu ildingl hs

-11



3. 2 kol i on

Cn t Ie v iiI ;I. * 91dm poears to" c I:,

1. Slnmt inui of---c th ri )rir n o,,id 20:thr*r-i

ras lt "o i"I I 'De l of thI'e I

2. Ro:ots thosah the o:inht:v 'MenIt. iI'orvaes4Dc0twz r

i n ternalI eros ion.

3. Cintinio~do'rcxtino . u wi e a;Itr o 1

coul I 31ea1 toc i I lIo 2 y' -I) lwv

4. Tht? lack of a de fined suiIIwyi carecaneI o Idc

f 1 sI inq IInd eros ion of t no-I ,'I t It fI M L) C f t I~ Iro '--m e

5. Thie bot >nOf the Lowv kevel ivr.;i ut let va-lve at thel(

diownstream toe permits full water pressure to exist in the C

oiut let pijo throuqh the lam. In the event of a leaik inth

out let pipe-,, seenaie -nl h igh Pore pre!Sa re' tiea 11 t"'c he own -

sti ream toe or hase o f t 11 IPIM .Coul d CauseI, li d inTg( f iilIU reo

pipinq failure of t he embainkment.
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OPERATIONAL AND MA]N]Efh'At4CE PROCEDURES

SECTION 4

4 .1 Operat ionA l Precedures

a. Genera 1

The uate on the low level diversion outlet is normally left

closed. Daring d(rv years the qate is opened to allow water to flow

through a dverion oioeline to Nickel Mino Prook and into '!ot.;nstream

distribution reservoirs. Prior to this year (1980) the last time water

.;..s drawn from the impoundment was in 1974.

b. Descriotion of Any Warning System in Effect

There is no formal warning system in effect for the dam.

4.2 Maintenance Procedures

a. Genera l

The downstream slopes and crest of the dam are cleared annu-

ally. Repairs, such as the repairs to the concrete training walls,

are made occasionally.

b. Operating Facilities

There are no maintenance procedures for the operatinq facili-

ties.

4.3 Evaluation

The present operational and maintenance procedures should be im-

proved upon. An Operations and Maintenance Manual should be prepared

for the dam and operating facilities, a program of annual technical

inspections by qualified, registered engineers should be instituted,

and a formal warning system should be put into effect.

-13-
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EVALUATION OF IiYC;A'AuL ]C!,HiIf, I 0G]C F VATUJES

F ( I I O 5

5. 1 Genera l

;Wh ist Pani is :',)ua,] : .1IV a ]b rt<l- h1 3a.m approxJ.ir, 0 ] e v ,1 ]-0 -..- :

1.:lg w.ith a m:.:xiuvnn 3,>iaq 01 b}t~t :!Il- ' e dam has two :1 t 0:0: . .

ruee' <at i Drox 9im0rt-oy a 9Q0° I. An access road from the imrst y,.

to)e to the ,,m cr,.t a >lso i:.ts I , m at this corner. The np I 1:.,v

::-;t. of a 17.7 fo,)t ,:iu ,,.I :o .asonrv over:low sect in ,,; _

crete t raining walls upstream and stone masonry training .Jalls Aown-

stream of the weir. The spi lIlway is located at the right end of the

diam. The top of the dam is 1.5 feet above the spillway level. "'he

normal freeboard of only 1.5 feet could lead to overtopping due to

wav'e action.

The dam has a watershed of 0.23 square miles directly tributary,

to the pond and another 0.4 square miles tributary via a diversion

channel. The diversion has a capacity of about 40 cfs, and is con-

trolled by flashboards at an upstream intake structure, Photos 11 and

12. Flows exceeding the diversion capacity continue down the natural

channel. The terrain is "rollinq" wooded hills with no development.

Elevations range from 1320 feet at the north end of the watershed to

1195 feet at the spillway. The diversion watershed has a maximum ele-

vation of about 1500 feet.

Piping consists of a single 12-inch cast iron low level diversion

outlet pipe throuqh the dam controlled by a downstream gate. The pipe

discharges to another watershed 3,500 feet from the dam.

5.2 Design Data

N(, design data or computations were available for the dam.

5.3 Experience Data

The dam did not overtop in the August 1955 Flood. Records of k

flows have not been maintained, although the pond level has been rlad

[ on a weekly basis since 1973.
-14-



5.4 Test Flood Analysis

Based on the dam failure analysis, the dam is classified as

"Significant" hazard potential. The dam is classified as "Small"

in size based on a storage capacity jinpounided by the (uim (not in-

cluding natural lake storage) of 260 Acre-Feet. Acgcord ilu to th e

Recommended Guiel ines for Sa fet v T:rt-vcti n I f !,: ms , 'V C, 1-)

of Engineers, the Test Flood should be in the range -)f tie 100-Y(ear

Flood to one-half the Probable Maximum Flood (l/2 PF).

A Test Flood equal to the 100-Year Flood was selected because

of the limited downstream development and the low hydraulic height

of the dam.

An inflow flood peak of 135 cfs was calculated,° for the 0.23

square mile watershed of Whist Pond using the "Weiss Formula" as

developed by the U.S.G.S. (United States Geological Survey) and

described in Flood Control Formulas for Connecticut by the Connecti-

cut Department of Environmental Protect ion.

Including the 40 cfs from the diversion, the 100 Year peak in-

flow was calculated to be 175 cfs. The Test Flood was routed throuqih

the impoundment in accordance with "Estimating Effect of Surcharge

Storage on Probable Maximum Discharges" provided by the Corps of

Engineers. The Test Flood routed outflow was calculated to he about

65 cfs. The spillway has a capacity of 100 cfs and is capable of

discharging almost 154 percent of the Test Flood routed outflow.

5.5 Dam Failure Analysis

A dam failure analysis was made using the Corps of Engineers'

"Rule of Thumb" Guidance. Failure was assumed when the water level

reached the top of the dam, producing a maximum head of 9 feet.

For purposes of the dam failure analysis the dam was assumed to be

-15-



divide'l at tihe :Icc ss (,Id inIt-o two -ect ions. Si )uI, t hey f aj1, I I.

sect ion would flood a li ffe-ent stream valley. The rgiqht sectiorn 1,

tip to 9 feet high and 425 feet Long including the spillway . Thle 1 ft

section is up to 5 feet hih and 675 roet lonq. Flood rout1n a . -

formed for the riqht se(ctjon only, a- this would oouce Uraor ila

flows, aI)d thAI-e was no Ie eV(IakDIIIt',It I:' I t I[ z[ (IT I 1.' ].

of the left section.

The calculated dam breach, 9 feet h igh by 154 feet 1 1q , I ri

release about 7,000 cfs into the stream below tie ,im. 1 yI l.,rv : I -

charge was assumed negligible in comparison to the dam breach flow and

was not included in the flood routing. The flood waters would flow

downstream in a well-defined channel before lve~to000 I-1 -andv lil 1

Road by approximately 4-1/2 feet. The flood waters would continue

downstream in a steep, narrow oorge for approximately 2,500 feet iefre

reaching the West Branch of the Nauqatuck River. Here the flood flo-

would have to make a 900 bend. A trailer park is located at the con-

fluence of the stream and the West Branch of the Nauqatuck River. OL')e

house trailer is located very close to the confluence and would be sub-

ject to flooding from a failure of Whist Pond Dam. The dam breach flow

in the area of this trailer would be about 4,000 cfs and would cause

flooding to a depth of I to 3 feet depending on the opposing flows of

the two streams and the 90o bend the flood flows would have to make.

The bridge at Route 272 can pass the dam breach flows. Beyond Route

272 the flood flows would be dissipated in Stillwater Pond.

Pre-failure flow is confined within the streambed.

The dam is classified as "Significant" potential hazard because

of the possible loss of a few lives should the dam fail.

-16-



EVALUATION OF STRUCTURAL STABILITY

SECTION 6

6.1 Visual Observations

The visual observat ions did rnot djiscl 2e ,iny ,V ifc~ e ,

or past structural instabilitv. The future stability of tho dam coul d

be affected by:

I. Cont irLmed s 1ni, q m f r i-p ri D p o rot(ct ion;

2. Roots through the embankment

3. Cont inued deteriorit ion of the suil 1way weir and tra ininnq w:ll; 

4. Brush and heavy tree growth in the spillway discharqe channel;

and

5. The location of low level diversion outlet control valve at

the downstream toe.

6.2 Design and Construction Data

No design or construction data for the dam was available for roview.

6.3 Post-Construction Changes

No known post-construction changes have been made that would jeop-

ardize the integrity of the dam.

6.4 Seismic Stability

The dam is located in Seismic Zone I and in accordance with the

Recommended Guidelines for Safety Inspection of Dams, by the Corps jf

Engineers, does not warrant seismic stability analysis.

-17-
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u .t 4 ¢

3. Cu nt 1inuod (Iet (' or a t j )n ! o .pi I way weir and t ra irinq

wa 1 s ;

4. Lack of defined soil Iway lischa rge channel;

5. Location of the low level diversion outlet valve at the

downstream toe; and

6. Inadequate freeboard.

An evaluation of the hydraulic and hydrologic features of the

dam indicates that the spillway is capable of passing 154 percent of

the Test Flood routed outflow (100-Year Flood).

b. Adequacy of Information

As no design or construction data were available for review,

the assessment of the condition of the dam was based on the visual in-

spection, past performance history, and hydraulic and hydrologic cal-

culations made for this Report.

c. Urgency

The recommendations described in Sections 7.2 and 7.3 st'ould

be carried out by the owner within one year after receipt of this Report.

i -18-
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7.2 i ,, ,: t i,ns

a (III C'!:I( I I r,iser(IS JS 1-il(Iu 1 ('(3

2. li ves.t ij'Ate toe .an' it jon "f the -p]i I I w y weir and t a i I

3. Clear t res from te a I-ea owdnst rem of h In e ]am to .j t in

20 feet of the toc.

4. Design an ipst ream qate for the low level d ivers ion out let

in order to relieve full reservoir water pressure in the pipe

under the dam.

5. Inspect the dam for seepage when the impoundment is full.

6. Investigate freeboard requirements for the dam.

The owner should implement all recommendations made by the enqineer

based on the above investigations.

7.3 Remedial Measures

a. Operation and Maintenance Procedures

1. Remove trees and brush along and in the spillway discharge

channel for a distance of 100 feet below the dam.

2. Institute a program of annual technical inspections by

qualified, registered engineers.

3. Prepare an Operations and Maintenance Manual for the dam

and operating facilities.

4. Develop a downstream warning system in case of an emer-

gency at the dam.

7.4 Alternatives

There are no practical alternatives to the recommendations de-

scribed herein.

-19-
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APPENDIX A

VISUAL CHECK LIST WITH COMMENTS
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VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT: Whi!;t Pond Dam

DATE: 11/17/80 TIME: 3:00 p.m. WEATHER: Cloudy 35

W.S. ELEVATION: 1185.5 U.S. N/A DN.S
(11' f blow top of jam)

PARTY DISCIPLINE

I . Roald laestad, P.E. - Roald Wi( tid, Inc. Civil/Geotechnical

2. 1 .:dlJ I,. itEI VS, PI.E'. IT',-h -p : I 2 . Civil/}Pvdrologic

3. Ronald (. Litke, P.E. - Roald lfal'rtac, Inc. Civil/Structural

4.

5.

6.

INSPECTED

PROJECT FEATURE HY REMARKS
Fair cc' lti(:.luF in2 f

1. Dam Embankment RLS,I L rinram.

Intake Channel & Intake cl ann-l at bottom of
2. Outlet Works - Intake Structure 1-I,I- A pond; no rtruc-tau cbi-,rv, .

3. Outlet Works - Control Tower RH,[S,RGL Valve oho-.d il poor condition

Transition &

4. Outlet Works - Conduit RiI,DLS,RGL 12-inch cast iron nipe

Outlet Structure

5. Outlet Works - & Outlet Channel R11,05S, 05L No structure or channel

Spillway Weir, Aippr. Training wall cracked; stone

6. Outlet Works - & Disch. Channel 0,iDL. maoonr:.v tiiorat
cnannel overqown.

7.

8.

9.

10.

II.

12.

A-1



FLIODIC INSf'EClION CHECK LIST

PROJECT: Whist Pund Dam DATL: ]]/]7'

PROJECT FEATURE : Dam -:In a'k1nnt . NAME: 1,!)LF

DISCIPLINE: ci vil,/Geotechn i ca l F j 11 ____ _ __.NAME: _ _ _ _ _ _

AREA ELEVATION CONDITIONS
DAM EMBANKMENT

CREST ELEVATION lit.

CURRENT POOL ELEVATION i] 5.5

MAXIMUM IMPOUNDMENT TO DATE )WT

SURFACE CRACKS Non oLcerved

PAVEMENT CONDITION N/A

MOVEMENT OR SETTLEMENT OF CREST Nonf. obulcrvu d

LATERAL MOVEMENT None observed

VERTICAL ALIGNMENT Good

HORIZONTAL ALIGNMENT Good

CONDITION AT ABUTMENT

AND AT CONCRETE STRUCTURES Good

INDICATIONS OF MOVEMENT OF

STRUCTURAL ITEMS ON SLOPES None observed

TRESPASSING ON SLOPES No evidence of tresiassinq
cov,- t i rom dow nlt- cam tr.,'

VEGETATION ON SLOPES r, nt at t (,, c> :t of th ,am.

SLOUGHING OR EROSION OF hipla i on u ,ctrcam sil (a, apilears to L
SLOPES OR ABUTMENTS ! ' tt I ]:I illu;u: 1: '.

ROCK SLOPE PROTECTION - RiIral, api,,ears to be .ti:,
RIPRAP FAILURES due to lack of filter.

UNUSUAL MOVEMENT OR
CRACKING AT OR NEAR TOES None observed

EMBANKMENT OR N/A - Water level below upstream toe of
DOWNSTREAM SEEPAGE dam at time of inspection.

PIPING OR BOILS None obs-erved

FOUNDAT ION DRAINAGE FEATURES None observed

TOE DRAINS None obs;erved

INSTRUMENTATION SYSTEM None o1,lerv(,d

A-2



PERIODIC INSPECTION CHrE LIST

PROJECT 2, Whist Pond Lam DATEj7,

PROJECT FEATURE : Outle~t Works; - fldk< tru( U ul NAME:____ ____

DISC IPL INE: Civil/CGeotcechnical Lrqn:uNAME:

AREA EVALUATED CONDITIONS

OUTLET WORKS - INTAKE

CHANNEL AND INTAKE STRUCTURE

A. APPROACH CHANNEL: __________________

SLOPE CONDITIONS___________________

BOTTOM CONDITIONS Jul o tolbservred

ROCK SLIDES OR FALLS ovoor."2

LOG BOOM

DEB RI S N'

CONDITION OF CONCRETE

LINING

DRAINS OR WEEP HOLES __________________

B. INTAKE STRUCTURE: No intake structur c!:r%,

CONDITION OF CONCRETE _________________

STOP LOGS AND SLOTS____________________

A-3



PLRIODIC INSPEC ION CHECK LIST

PROJECT: Whist Pond I)am DATE: ] /]_/__ _

PROJECT FEATURE: Outlut Works - Control ToweAr NAME: _ _ _

DISCIPLINE: Civil Enqineers NAME ____._ ,

AREA EVALUATED CONDITIONS

OUTLET WORKS - CONTROL TOWER No control tower - gatu rouiL ii.

at toe of down,;-trA.d]nA
A. CONCRETE AND STRUCTURAL:

GENERAL CONDITION Poor

CONDITION OF JOINTS N/A

SPALL I NG N/A

VISIBLE REINFORCING N/A

RUSTING OR STAINING OF CONCRETE N/A

ANY SEEPAGE OR EFFLORESCENCE N/A

JOINT ALIGNMENT N/A

UNUSUAL SEEPAGE OR LEAKS

IN GATE CHAMBER N/A

CRACKS 
N/A

RUSTING OR CORROSION OF STEEL N/A

B. MECHANICAL AND ELECTRICAL: N/A

AIR VENTS N/A

FLOAT WELLS N/A

CRANE HOIST N/A

ELE VATOR N/A

HYDRAULIC SYSTEM N/A

Manually operated downstream atu
SERVICE GATES reported to be operable.

EMERGENCY GATES N/A

LIGHTNING PROTECTION SYSTEM N/A

EMERGENCY POWER SYSTEM N/A

WIRING AND LIGHTING SYSTEM

IN GATE CHAMBER N/A

AI
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PERIODIC INSPECTION CHECK LIST

PFROJECT: Whio;t Pur~d don DATE: Dam_ ""__

PROJECT FEATURE . Outltlt WoL% - "dO)jitirTi OILi COn,.u]t NAME :____ :

DISCIPLINE: Civil Lri" ri, .. NAME: DL ,

AREA EVALUATED CONDITIONS
OUTLET WORKS - TRANSITION AND CONDUIT Co:2mlt Co ;int£ of a lL-inc.

ir-on ,ipu.

GENERAL CONDITION OF CONCRETE

RUST OR STAINING ON CONCRETE

SPALLING

EROSION OR CAVITATION

CRACKING

ALIGNMENT OF MONOLITHS

ALIGNMENT OF JOINTS

NUMBERING OF MONOLITHS

A-5



PERIODIC INSPECTION CHECK LIST

PR~OJECT: IU Ul[~ DAT E:

PRO JE CT FE AT URE uul ~1) I I'I (LdU(UJltNA ME ___

DISCIPLINE: (2I ~1'tNAME: <x!

AREA EVALUATED CONDJTI DNS
OUTLET WORKS - TRANSIT ION AND CONDUIT iumc.tLf I-m>&t

GENERAL CONDITION OF CONCRETE _______________

RUST OR STAINING ON CONCRETE

SPALLING

ERO0SION OR CAVITATION

CRACKING ___________________

ALIGNMENT OF MONOLITHS

ALIGNMENT OF JOINTS ______________

NUMPERING OF MONOLITHS_____ __________

A-5 I~



PERIODIC INSFECTION4 CHECK LIST

P ROJ E CT W'.-,i Yu, juj: 1), m DATE
k ut let ,t r uct ur, and

P RDJ EC I F E A I URE : Out 1&.t Worku, - OutlIut (hiririol NA1 M E_____________

DISCIPLINE- C.ivil x~rno~ NAME: T)L

AREA EVALUATED CONDITIONS

OUTLET WORKS - OUTLET STRUCTURE No outlet u tructurt2 or cjharjno-l.

AND OUTLET CHANNEL Conduit diu-charyeu; al-1,roximately
3,1,00 foot from dlarn.

GENERAL CONDITION OF CONCRETE _______________

RUST OR STAINING___________ _______

SPALL ING

EROSION DR CAVITATION

VI SIBOLE REINFORCING

ANY SEEPAGE OR EFFLORESCENCE

CONDITION AT JOINTS

DRAIN HOLES__ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CHANNEL

LOOSE ROCK OR TREES

OVERHANGING CHANNEL _________________

CONDITION OF DISCHARGE CHANNEL______________________________________________
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PERIODIC INSPECTION CHUCK LIST

PROJECT: Whs Pl- Da DATE- -

PROJECT FEATURE- Olutlet Works - ,c5di~ .i i NAME:___

DISCIPLINE: Civil/6eotcchnical Engiiee-r!; NAME D __________P____

AREA EVALUATED COND ITI ONS

OUTLET WORKS - SPILLWAY WEIR,

APPROACH AND DISCHARGE CHANNELS

A. APPROACH CHANNEL: _______________

GENERAL. CONDITION ;______________J_

LOOSE ROCK OVERHANGING CHANNEL __________________

TREES OVERHANGING CHANNEL None ______________

FLOOR OF APPROACH CHANNEL Cobbles and Gravel
Weir stone masonry; trainirg walls co.,-

B. WE IR AND TRAINING WALLS: Crete upstream, s;tone masoniry downstrear.
Right training wall cakdand ilae
5/8" at top. Downstream walls and wcir

GENERAL CONDITION OF CONCRETE need work - deteriorated.

RUST OR STAINING N/A

SPALL ING Nore observed

ANY VISIBLE REINFORCING None observed

ANY SEEPAGE OR EFFLORESCENCE No seepage. Water level1 bel-ow :il.

DRAIN HOLES None

C. DISCHARGE CHANNEL:__________________

GENERAL CONDITION Overorown, not vorv we ll-d7efined.A

LOOSE ROCK OVERHANGING CHANNEL None observed

TREES OVERHANGING CHANNEL Brush and small trees in channel

FLOOR OF CHANNEL Cobbles and Gravel

OTHER OBSTRUCTIONS__________________
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APPENDIX C

PHOTOGRAPHS
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PHOTO NO. 2

VIEW OF DAM FROM

RIGHT END OF SPILLWAY

PHOTO NO. 2

RIPRAP ON UPSTREAM SLOPE
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PHFTrj NO. 3
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PHOTO NO. 4

EF 1 [ T I J (v cAm . M I I

RIPRAP CUTTING INTO)c , (Fl1

USARMY ENGINEER DIV NEW ENGLANDf.
CORPS OF ENGINEERS NATIONAL PROGRAM OF

WALTHAM, MASSACHUSETTS INSPECTION OF ~1-I*

ROALD HAESTAD, INC. IO-E.DM
CONSULTING ENGINEERSNO 

-E .D M

*ATEFIBIIR, CONNECTICUT 
1~ ~ N

C 3



1 %....

~T U

I~ L~ L v

URSTRLAM

4~

US ARMY ENGINEER DIV NEW ENGLAND 
-V V ACORPS OF ENGINEERS NTOA RGA Fr~K fNWA LTHAM, MASSACHUSETTSNAIALPORM F

ROALD HAESTAD, INC. NN-FED.IO DAM N -- - IN(I
CONSULTING ENGINEERSNO-E.DMcT
WATERSIIR , CONNECTICUT 

1 7 ll4>Vt MOER C

C -4



'AlL

?a~ A0

'-A

At

US ARMY ENGINEER Div NEW ENGLAND A17
CORPS OF ENGINEERS NATIONAL PROGRAM OF

WALTHAMI, MASSACHUSE7TI

INSPECTION OF
ROALD HAESTAD,INC NNFD DM
CONSULTIN(, ENCINfERSNO-E.DM

C 5,



*AT-AMNATIONAL PROGRAM O
ARM EG!~[RDIVNE F ~L5D INSPECTION OF O

*ZJ'AD H-MAD, INC'

NON-FED. DAMS



D~~~~ ~~ V T00 0PJ TO I0 NP~~R~N

D)IVERT W.ATER FRCY, NAU L SR ArM' TO v.HIScT DI

~ iu,

PHT Nn 1

DIr ~l) ST U TR..-)K

Div:P.INSOPCTON. O KN

WAL HAMASSAC.T

CONSULTING ENGINEERSNO -E .D M
WATERBURY, CONNECTICUT

C- 7



APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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